the Illumina HiSeq 4000 (Illumina, San Diego, California, USA; sequencing performed by Gene Denovo Biotechnology Company, Guangzhou, China) to produce 150-bp paired-end reads. This resulted in 72,976,514 raw reads. All raw reads have been deposited into the National Center for Biotechnology Information (NCBI) Sequence Read Archive (SRA; Bioproject ID: SRR6509792). The generated raw reads were filtered by trimming adapters and removing ambiguous reads (N > 10%) and low-quality reads (more than 40% of nucleotides with Q value ≤10) using Trimmomatic (version 0.35; Bolger et al., 2014) . Clean reads were assembled de novo into 97,628 transcripts using Trinity software (Grabherr et al., 2011) and were then clustered into 76,881 nonredundant (nr) unigenes using CD-HIT software (Fu et al., 2012) ; the clustered unigenes have been deposited in GenBank under the accession GGLN00000000. MISA software (Thiel et al., 2003) was used to detect microsatellites from all unigenes, with the following thresholds: six repeat units for dinucleotides, five repeat units for trinucleotides, and four repeat units for tetra-, penta-, and hexanucleotides. In all, 4934 SSR sequences were retrieved, and 83 of them with five or more di-or trinucleotide repeats were randomly selected for primer design in Primer3 software (Rozen and Skaletsky, 1999) with the following parameters: primer length of 18-27 bp, annealing temperature of 57-63°C, PCR product size of 100-280 bp, and GC content of 40-60%.
The preliminary screening of the 83 target EST-SSR primers was performed with three individuals from each of the three P. emblica natural populations (Appendix 1). Genomic DNA was isolated from silica-dried leaves with the Plant Genomic DNA Extraction Kit (Tsingke Biotechnology Co. Ltd., Beijing, China) following the manufacturer's protocol. PCR amplifications were conducted with the ABI 2720 Thermal Cycler (Thermo Fisher Scientific, Waltham, Massachusetts, USA) in a 15-μL reaction mixture that contained 1 μL (10-20 ng) of genomic DNA, 7.5 μL of 2× Master Mix (Tsingke Biotechnology Co. Ltd.), 1 μL (10 pM) of forward primer, 1 μL (10 pM) of reverse primer, and 4.5 μL of ddH 2 O. The PCR protocol used was as follows: an initial denaturation at 94°C for 5 min; followed by 30 cycles of denaturation at 94°C for 30 s, annealing at a temperature gradient from 57°C to 63°C (depending on the specific locus; Table 2 ) for 30 s, and extension at 72°C for 30 s; with final extension at 72°C for 5 min. The PCR products were electrophoresed using 1% agarose gels to determine whether amplifications were successful for the expected sizes. Of the 83 primer pairs, 52 (62.7%) produced clear amplicons of the expected size. The other primer pairs gave no product. To test for polymorphism of the 52 primers, fluorescence-based SSR genotyping was performed using multiplex-ready PCR technology (Hayden et al., 2008) . For all loci, the 5′ end of each forward primer was tagged with one of two fluorescent dyes (FAM or HEX; Thermo Fisher Scientific; Table 2 ), and multiplex PCR amplifications were performed using 30 individuals from each of three P. emblica natural populations (the distance between the collected individual samples within each population was at least 10 m to ensure the reliability of sampling) with the same protocol mentioned above. The fluorescently tagged PCR products were analyzed on an ABI 3730xl DNA Analyzer with a GeneScan 500 LIZ Size Standard (Thermo Fisher Scientific), and allele sizes were assessed with GeneMapper software (version 4.1; Thermo Fisher Scientific). Number of alleles per locus, levels of observed and expected heterozygosity, and the inbreeding coeffcient (F IS ) were calculated with POPGENE software (version 1.31; Yeh et al., 1999) . Hardy-Weinberg equilibrium (HWE) and pairwise linkage disequilibrium for each population were tested with GENEPOP software (version 4.0; Rousset, 2008) . Twenty (38.5%) EST-SSR markers were found to be polymorphic in P. emblica. The corresponding sequences of the 20 EST-SSRs were BLASTed against the GenBank nonredundant database using BLASTX (Altschul et al., 1997) ( Table 2 ). The number of alleles per polymorphic locus varied from 11 to 44, with a mean of 20; levels of observed and expected heterozygosity ranged from 0.240 to 0.868 and 0.754 to 0.933, with means of 0.557 and 0.855 (Table 1) . Fourteen loci in each of the three P. emblica natural populations showed significant deviations from HWE (P < 0.001; Table 1), which may be explained by a deficiency of heterozygotes in the three studied populations, whose habitats have been severely damaged by human activities based on our long-term field survey, as indicated by a relatively high inbreeding coefficient (F IS = 0.337; Table 1 ). Moreover, we observed that geitonogamy mediated by wind and bees was the . primary pollination method for P. emblica under natural conditions; this is consistent with the higher inbreeding coefficient, indicating that inbreeding could exist in the populations studied. The departures from HWE may also be due to the presence of null alleles. To test this, we used MICRO-CHECKER (version 2.2.3; van Oosterhout et al., 2004) to estimate the average null allele frequency for each locus using the Brookfield 1 equation (Brookfield, 1996) ; the results showed that null alleles were present at 10 loci (Table 1) . No significant linkage disequilibrium was observed for any pair of loci.
Cross-species application was further investigated in two Phyllanthaceae species using the same procedures described above. The 20 EST-SSR markers were amplified successfully in 50 P. reticulatus individuals from two natural populations and in 25 L. chinensis individuals from a single natural population (Appendix 1), in which only two loci in L. chinensis exhibited monomorphisms (Table 3) .
CONCLUSIONS
We developed 20 highly polymorphic EST-SSR markers for P. emblica. All of these markers showed transferability in related species. These markers will be useful for investigating the population demographics, gene flow, and the genetic resource assessments of P. emblica. They are also of great potential to study evolutionary adaptation and genetic relationships among these related Phyllanthus and Phyllanthaceae species. Significant deviations from Hardy-Weinberg equilibrium after sequential Bonferroni corrections: *P < 0.001.
